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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform planarization 
normally by decreasing the thickness of silicon oxide 
gradually, in the region surrounding an interconnection 
region, as the silicon oxide recedes from the 
interconnection region and flattening the peripheral 
part at a specific ratio of thickness to the 
interconnection. 

SOLUTION: A silicon oxide 104 is deposited by CVD 
using a mixed gas of silane SiH4 containing silicon 
atoms and hydrogen peroxide H202. The oxide 104 
becomes thinner gradually, on a second region 101b, 
as the oxide 104 recedes from a first region 101a. It is 
flattened on a third region 101c separated 30// m or 
more from the first region 101a and has a thickness 
HB smaller than the thickness HA of an 
interconnection 102 but thicker than 50% of HA. A 
plasma oxide 105 is deposited on the oxide 104 under 
conditions the same as or different from the 
conditions for forming a plasma oxide 103 on the 

interconnection 102. According to the method, silicon oxide can be planarized normally. 
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CLAIMS 



[Claim(s)] 

[Claim l] Two or more wiring which is formed in 
parallel to a 1st I of a semiconductor substrate ] 
field top, and has predetermined thickness, And it 
is formed using the mixed gas which has the gas 
containing a silicon atom, and a hydrogen 
peroxide on the 3rd field of the semiconductor 
substrata surrounding the 2nd field and 2nd field 
of the above surrounding the 1 st field in which the 
above-mentioned wiring was formed, and the 1st 
field of the above of a semiconductor substrate. A 
semiconductor device equipped with the silicon 
oxide which thickness becomes small gradually 
and flattening is carried out on the field of the 
above 3rd as it separates from the 1st field of the 
above on the field of the above 2nd, and has 50% 
or more of thickness of the thickness of the 
above-mentioned wiring smaller than the 
thickness of the above-mentioned wiring. 
[Claim 2] The wiring formation process which 
forms in parallel two or more wiring which has 
predetermined thickness on the 1st I of a 
semiconductor substrate J field, The mixed gas 
which has the gas which contains a silicon atom 
on the 3rd field of the semiconductor substrate 
surrounding the 2nd field and 2nd field of the 
above surrounding the 1st field of the above of a 
semiconductor substrate, and a hydrogen peroxide 
is used, and by the chemical- vapor-deposition 
method Thickness becomes small gradually as it 
separates from the 1st field of the above on the 
field of the above 2nd. The manufacture method of 
a semiconductor device equipped with the 
oxide film formation process which forms the 
silicon oxide which flattening is carried out on the 
field of the above 3rd, and has 50% or more of 
thickness of the thickness of the above-mentioned 
wiring smaller than the thickness of the 
above-mentioned wiring. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention I 
[0001] 

[The technical field to which invention belongs] 
The silicon oxide formed on the pattern which 
requires this invention for a semiconductor device 
and its manufacture method, especially is 
irregular is related with the manufacture method 
containing the manufacturing process of the 
semiconductor device by which flattening was 
carried out, and this silicon oxide by which 
flattening was carried out. 
[0002] 
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[Description of the Prior Art] Now, various 
semiconductor devices including a microcomputer, 
memory, and a gate array are carried in various 
electric products including the personal computer 
or the workstation. Two or more elements, such as 
a transistor, are integrated by the semiconductor 
substrate in these semiconductor devices. The 
signal line which connects these elements is 
multilayered, so that it may surely be said. 
Between the element formed in the semiconductor 
substrate, and the signal line formed in this upper 
layer, the insulating layer formed on the element 
insulates and the insulating layer by which 
between the signal lines further formed in the 
upper layer rather than this signal line was 
formed on the lower layer signal line insulates. 
Many of insulating layers currently besides 
formed in the bottom of each of a layer and a lower 
layer signal line are formed of a silicon oxide, and 
flat nature is required. Because, the material of a 
signal line is formed on the whole surface on the 
silicon oxide which serves as an insulating layer in 
case a signal line is formed. After applying a resist 
on it and irradiating light with a mask, Since it is 
accompanied by the process of the photo 
lithography of forming a signal line by etching, 
leaving a resist, using this resist as a mask, and 
**********ing the signal-line material under it 
only on the pattern of a signal line If a level 
difference arises in the insulating layer under a 
signal line, a level difference will arise further also 
in the signal line on it also at the resist on it. In 
case light is irradiated, it is because it becomes the 
cause which the problem which the signal line 
which the focus shifted, it did not ********** to a 
desired pattern but the resist adjoined 
short-circuits, or a signal line disconnects 
produces. 

[0003] Drawing 16 shows the conventional 
semiconductor device shown in JP,4-213829,A. 
The semiconductor wafer with which 1 has a slot 2 
on 1 principal plane in drawing, the line by which 
3 was formed on the principal plane of the 
semiconductor wafer 1, The oxide layer by which 4 
is formed under a predetermined pressure on the 
semiconductor wafer with which the slot 2 and the 
line 3 were formed using the tetraethyl ortho 
silicate TEOS and ozone 03, 5 is an oxide layer 
formed under a low pressure rather than the 
predetermined pressure when forming an oxide 
layer 4 on this oxide layer 4 using the tetraethyl 
ortho silicate TEOS and ozone 03. 
[0004] Moreover, if it is indicated that a silicon 
oxide is formed in JP,59-98726, A using silanes 
SiH4 and SiHC13 and hydrogen -peroxide H202 
and it forms a silicon oxide in JP,6-349747,A using 



the tetraethyl ortho silicate TEOS and 
hydrogen-peroxide 1 1202, it is indicated that step 
coverage is good. Furthermore, if an oxide film is 
formed in JP, 5- 1829 18, A using the tetrapod ethoxy 
silane (OC2H5) Si 4 of an organic silane system, 
and hydrogen-peroxide H202, having become 
what was further superior to the time of step 
coverage using not hydrogen-peroxide H202 but 
ozone 03 is indicated. Thus, since the silicon oxide 
layer formed by the CVD (Chemical Vapor 
Deposition) method using silicon compounds, such 
as a silane SiH4, and hydrogen-peroxide II202 
can embed between very detailed wiring of 0.25 
micrometers or less, is further excellent in a 
fluidity and shows selfplanation by that cause, it 
attracts attention as the flattening technique of 
the next-generation layer insulation film which 
changes to the SOG (Spin On Glass) method 
currently used from the former. It is introduced to 
reference Technical digest of IEDM'94 as "NOVEL 
SELF PLANARIZINGCVD OXIDE FOR 
INTERLAYER DIELECTRIC APPLICATIONS", 
and this is reference Proceedings of DUMIC 
conference'95. It is introduced as 
"PLANARISATION FOR SUB-MICRON 
DEVICES UTILIZING A NEW CHEMISTRY." 
[0005] 

fProblem(s) to be Solved by the Invention] Since 
the conventional semiconductor device shown in 
drawing 16 as mentioned above formed the oxide 
layer using the tetraethyl ortho silicate TEOS and 
ozone 03, it had the problem, i.e., the problem 
that the step coverage of oxide layers 4 and 5 is 
bad, that the irregularity of the coverage of the 
oxide layers 4 and 5 of the line 3 neighborhood was 
large, moreover, it is the same as the height of a 
line 3 between the periphery portions of the field 6 
in which the oxide layer 4 and oxide layer 5 of the 
thickness almost same on a line 3 are formed in 
the semiconductor wafer 1 top, and the portion 
and line 3 on a line 3 are formed for the level 
difference 7 of the upper surface of an oxide layer 
5 ■- there was a problem of ******** 
[0006] Next, the result which formed the oxide 
layer using hydrogen-peroxide H202 is indicated 
to be a silane SiH4 to drawing 17 , without using 
the tetraethyl ortho silicate TEOS and ozone 03 in 
consideration of this trouble. The aluminum 
wiring with which 11 was formed in the 
semiconductor substrate and 12 was formed on 
this semiconductor substrate 11 in drawing 17 , 
the silicon oxide by which 13 was formed on the 
semiconductor substrate 1 in which this 
aluminum wiring 12 was formed, and 14 are the 
silicon oxide layers formed of CVD on this silicon 
oxide 13 using a silane SiH4 and 
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hydrogen-peroxide H202. And at the edge of the 
wiring group formation field 15 in which the 
aluminum wiring 12 was formed as shown in this 
drawing 17 , compared with the interior of the 
wiring group formation field 15, the crater of a 
crevice is large and (poor flattening should 
happen) with a bird clapper was discovered. 
[0007] This cause is guessed as follows, first *• a 
silane *- SiH - four - and - a hydrogen peroxide - 
II - two •• O - two -* a degree - a chemical 
reaction - viscosity - low - a fluidity - having 
excelled - a silanol - Si •• (•• OH ■•) -- four - 
generating - having SiH4+2H202 >Si (OH)4 + 
2H2 ... (11) SiH4+3H202 >Si(OH) 4+2H2 O+H 
[ With hydrolysis or heat energy 12 ... (1-2) 
SiH4+4H202 >Si(OH)4+4H20+2H2 ... (1*3) This 
silanol Si 4 (OH) Dehydration polymerization 
reaction is started and the silicon oxide Si02 is 
generated as follows. 

nSi (OH)4 >nSi02+2nH20 ... the silanol Si (OH) 
which was excellent in the fluidity with (2) and 
the generation process of this silicon oxide Si02 - 
four The self- flattening property of the embedding 
during very detailed wiring (outstanding step 
coverage) having become possible, and having 
excelled in being generated is realized. However, 
in the edge of a field 15, it is this silanol (OH) Si 4. 
A fluid defect occurs and it is thought that the 
embedding during wiring 12 is insufficient and 
poor flattening happens. 

[0008] It is made in view of the above-mentioned 
point, the silicon compound and 
hydrogen-peroxide H202 like a silane SiH4 are 
used also in the edge of a wiring group formation 
field, and this invention is CVD. Flattening of the 
insulating layer which consists of a silicon oxide 
formed by the method aims at acquiring the 
semiconductor device performed normally and its 
manufacture method. 
[0009] 

[Means for Solving the Problem] The 
semiconductor device concerning the 1st invention 
is formed in parallel to a 1st [ of a semiconductor 
substrate ] field top. The 1st field in which two or 
more wiring which has predetermined thickness, 
and wiring were formed, It is formed using the 
mixed gas which has the gas containing a silicon 
atom, and a hydrogen peroxide on the 3rd field of 
the semiconductor substrate surrounding the 2nd 
field of a semiconductor substrate and the 2nd 
field surrounding the 1st field. On the 2nd field, it 
becomes small gradually and on the 3rd field, 
flattening of the thickness is carried out and it is 
equipped with the silicon oxide which has 50% or 
more of thickness of the thickness of wiring 
smaller than the thickness of wiring as it 
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separates from the 1st Geld. 
[OOIO] The wiring formation process that the 
manufacture method of the semiconductor device 
concerning the 2nd invention forms in parallel two 
or more wiring which has predetermined 
thickness on the 1st [ of a semiconductor 
substrate ] field, The mixed gas which has the gas 
which contains a silicon atom on the 3rd field of 
the semiconductor substrate surrounding the 2nd 
field of a semiconductor substrate and the 2nd 
field surrounding the 1st field, and a hydrogen 
peroxide is used, and by the 
chemical-vapor-deposition method On the 2nd 
field, it becomes small gradually, and on the 3rd 
field, flattening of the thickness is carried out and 
it is equipped with the oxide-film formation 
process which forms the silicon oxide which has 
50% or more of thickness of the thickness of wiring 
smaller than the thickness of wiring as it 
separates from the 1st field. 
[0011] 

[Embodiments of the Invention] 
The semiconductor device which is the gestalt of 
implementation of this invention is explained 
below to gestalt 1. of operation based on drawing 
1 . drawing - setting - 101 the semiconductor 
substrate which consists of silicon - it is ** this 
semiconductor substrate 101 It has the 1st field 
101a, the 2nd field 10lb, and 3rd field 101c. 102 
Semiconductor Substrate 101 of**** Each Which 
was Formed in Parallel on 1st Field 101a Consists 
of Aluminum. Two or more wiring which has 
thickness HA (here 0.5 mum), 103 This wiring 102 
Formed semiconductor substrate 101 A plasma 
oxidation film with a thickness of 1000A it is thin 
from the silicon oxide formed in the whole surface 
by the plasma CVD (Chemical Vapor Deposition) 
method, 104 Wiring 102 The 1 st formed field 101a, 
1st field 101b Semiconductor substrate 101 to 
surround Semiconductor substrate 101 
surrounding the 2nd field 101b and 2nd field 101b 
The mixed gas which has the silane SiII4 which 
contains a silicon atom on 3rd field 10 lc, and a 
hydrogen peroxide FT202 is used, and it is CVD. It 
is formed by the method 

(chemical-vapor deposition method). Thickness 
becomes small gradually as it separates from the 
1st field 101a on 2nd field 10lb. Flattening is 
carried out on 3rd field 101c which separated 30 
micrometers or more from the 1st field 101a. The 
silicon oxide and 105 which have 50% or more of 
thickness HB of the thickness HA of wiring 
smaller than the thickness HA of wiring Silicon 
oxide 104 It is the plasma oxidation film formed 
upwards, and is the plasma oxidation film 103. It 
is formed on the same conditions or different 



conditions. 

[0012] Next, the manufacture method of the 
semiconductor device shown in drawing 1 is 
explained based on drawing 2 and drawing 3 . first, 
(a) of drawing 2 it is shown - as ' semiconductor 
substrate 101 the upper whole surface *• alike - 
CVD a method or a spatter using - aluminum 
layer 111 It forms, and on it, a resist is applied to 
the whole surface and only a part leaves a resist 
112 by photo lithography and etching. Next, (b) of 
drawing 2 Resist, 112 which remained so that it 
might be shown It is made a mask and is the 
aluminum layer 111. It is wiring 102 by carrying 
out anisotropic etching. It forms. After removing a 
resist, as shown in drawing 3 , the temperature of 
300 degrees C, pressure 750mTorr, and RF power 
by 500W They are a silane SiH4 and nitrous-oxide 
N20 to material gas. Use or the temperature of 
400 degrees C, pressure 5Torr, and RF power by 
500W It isTEOS (TetraEthOxySiiane) to material 
gas. It reaches, oxygen is used and it is plasma 
CVD. It is the plasma oxidation film 103 of 1000A 
thickness by the method. It forms. Furthermore, it 
is this plasma oxidation film 103. A silane SiH4 
and hydrogen-peroxide H202 are used upwards at 
material gas, and it is CVD. Thickness becomes 
small gradually as it separates from the 1st field 
101a on 2nd field 101b by the method. Flattening 
is carried out on 3rd field 101c which separated 30 
micrometers or more from the 1st field 101a, and 
it is wiring 102. It is wiring 102 smaller than 
thickness HA. It is a silicon oxide 104 so that it 
may have 50% or more of thickness MB of 
thickness HA. It forms. 

[00131 It is a silicon oxide 104 on 3rd field 101c. 
Thickness IIB is wiring 102. It is wiring 102 
smaller than thickness HA. In order to carry out 
to 50% or more of the thickness HA, it is a silicon 
oxide 104 beforehand. Membrane formation 
conditions, for example, time to form membranes, 
and silicon oxide 104 formed If it asks for the 
relation of thickness, it is realizable because only 
this membrane formation time found beforehand 
forms membranes. This silicon oxide 104 After 
formation and silicon oxide 104 It is the plasma 
oxidation film 103 upwards. It is the plasma 
oxidation film 105 at the same conditions or 
different conditions. The semiconductor device 
shown in drawing I by forming is formed. 
[0014] The artificer of this invention is wiring 102. 
Silicon oxide 104 of a between Silicon oxide 104 in 
the point where embedding nature separated from 
the thickness HA and this circuit pattern 
aggregate of wiring 102 enough It discovers that it 
is dependent on Thickness HB, and is a silicon 
oxide 104, The experiment to which Thickness HB 
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was changed was conducted. This experimental 
result is explained based on drawing 4 and 
drawing 5 . (a) of drawing 4 It is membrane 
formation time 5 It is the cross section of the 
semiconductor device when considering as 
between seconds, and can grasp that the poor 
embedding during wiring 102 has occurred clearly, 
silicon oxide 104 at this time The thickness HB on 
the 3rd field, and wiring 102 a ratio with 
thickness HA - - HB/HA 0.2 it was . (b) of dr awing 4 
It is wiring 102 with the cross section of the 
semiconductor device when setting membrane 
formation time as for 10 seconds. It can grasp that 
the poor embedding of a between has occurred, 
silicon oxide 104 at this time The thickness HB on 
the 3rd field, and wiring 102 a ratio with 
thickness HA - HB/HA 0.3 it was . (a) of drawing 5 
It is the cross section of the semiconductor device 
when setting membrane formation time as for 20 
seconds, and is wiring 102 in the edge of 1st field 
101a. It can grasp that the poor embedding of a 
between has occurred, silicon oxide 104 at this 
time The thickness HB on the 3rd field, and 
wiring 102 a ratio with thickness HA IIB/IIA It 
was 0.4. (b) of drawing 5 It is the cross section of 
the semiconductor device when setting membrane 
formation time as for 30 seconds, and can grasp 
embedding being performed good also at the edge 
of 1st field 101a, and having not generated poor 
embedding, silicon oxide 104 at this time The 
thickness HB on the 3rd field, and wiring 102 a 
ratio with thickness HA • HB/HA 0.5 it was . 
[0015] When membrane formation time is 
lengthened by the above experiment, it is the 
wiring 102 of silicon*oxide 104a gradually. The 
circuit pattern dependency of the embedding of a 
between is wiring 102 in the edge of the circuit 
pattern aggregate, although it is canceled and step 
coverage becomes good. Wiring [ in / the interior of 
the circuit pattern aggregate / in the embedding of 
a between ] 102 Compared with the embedding of 
a between, it turns out that it is late. Moreover, a 
silane SiII4 and hydrogen -peroxide H202 are 
used for material gas, and it is CVD. Silicon oxide 
104 formed by the method Silicon oxide 104 in the 
point which is distant from the pattern aggregate 
enough in order not to start the poor embedding 
depending on the pattern but to show sufficient 
flat nature on various patterns It turns out that it 
is necessary to make thickness HB into 50% or 
more of the level difference HA of a pattern. 
[0016] At the form 1 of this operation, it is a silicon 
oxide 104 as mentioned above. It is wiring 102 
about the thickness HB in 3rd field 101c. It is 
wiring 102 by having carried out to 50% or more of 
the thickness HA. Silicon oxide 104 in 1st formed 
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field 101a Flattening is performed normally, 
[0017] The form 2 of implementation of form 2. of 
operation, next this invention is explained, the 
point that the form 2 of this operation differs from 
the form 1 of operation - the form 1 of operation 
silicon oxide 104 a silane SiH4 and 
hydrogen peroxide H202 - as material gas - 
using - CVD although formed by the method - the 
form 2 of this operation •* silicon oxide 104 
Disilane Si2II6 hydrogen-peroxide 1 1202 [ and ] - 
as material gas ** using ** CVD It differs at the 
point currently formed by the method. A disilane 
The reaction formula at the time of using it 
Si2H6+4H202 It becomes ->2Si(OH)4+4H2 
0+II2 ... (3-3). ->2Si(OH)4+3H2 ... (31) * 
Si2H6+5H202 ->2Si (OH)4+2H20+2H2 ... (3 2) 

Si2H6+6H202 - Silanol Si 4 which waft 
excellent in the fluidity first like the case where a 
silane is used (Oil) (2) which it was generated and 
was described above A silicon oxide is generated 
by the formula. About the other composition and 
manufacture methods, it is the same as that of the 
form 1 of operation. 

[0018] It is wiring 102 about the thickness [ in / 
3rd field 101c of a silicon oxide 1 04 / like the form 
1 of operation with the form 2 of this operation as 
mentioned above ] HB. It is wiring 102 by having 
carried out to 50% or more of the thickness HA. 
Silicon oxide 104 in 1st formed field 101a 
Flattening is performed normally, 
[0019] The form 3 of implementation of form 3. of 
operation, next this invention is explained. The 
point that the form 3 of this operation differs from 
the form 1 of operation is a silicon oxide 104 at the 
form 1 of operation. A silane SiH4 and 
hydrogen-peroxide H202 are used as material gas, 
and it is CVD. Although formed by the method At 
the form 3 of this operation, it is a silicon oxide 
104. The organic silicon compound containing the 
organic machine (alkyl group) which makes TEOS 
representation, and hydrogen-peroxide II202 are 
used as material gas, and it is CVD. It differs at 
the point currently formed by the method, the 
reaction formula at the time of using TEOS •* 
Si(OC2H5)4+4II202 >Si(OH)4+X ... (4) X: 
by-products (112 O, C02, etc.) 
Silanol Si 4 which was excellent in the fluidity 
first like the case where a next door, a silane, or a 
disilane is used (OH) (2) which it was generated 
and was described above A silicon oxide is 
generated by the formula. About the other 
composition and manufacture methods, it is the 
same as that of the form 1 of operation. 
[0020J It is wiring 102 about the thickness [ in / 
3rd field 10lc of a silicon oxide 104 / like the form 
1 of operation with the form 3 of this operation as 
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mentioned above ] HB. It is wiring 102 by having 
carried out to 50% or more of the thickness HA. 
Silicon oxide 104 in 1st formed field 101a 
Flattening is performed normally. 
[00211 The form 4 of implementation of form 4. of 
operation, next this invention is explained based 
on drawing Ig from drawing 6 . Drawing 6 is the 
block diagram of DRAM (Dynamic Random Access 
Memory) by which this invention is carried out In 
drawing, 1100 receives the power supply potential 
VCC (for example, 3.3V), and it is this power 
supply potential VCC. High pressure-up potential 
VPP The pressure -up potential generating circuit 
to output, 1110 is row address strobe signal 
ext/RAS from the outside. The /RAS buffer which 
receives and outputs an internal row address 
strobe signal / RAS, 1120 receives the address 
signal Ai from the internal row address strobe 
signal / RAS, and the outside from this /RAS buffer. 
The line address buffer which will incorporate an 
address signal Ai as a row address, and will 
output RAi/RAi if /RAS falls to T, level, 1130 
receives the row addresses RAi/RAi from the line 
address buffer 1120. The line pulley decoder which 
outputs the line pulley decoding signal Xi 
according to these row addresses RAi/RAi, 1140 is 
the pressure-up potential VPP from the 
pressure-up potential generating circuit 1100. It 
receives and operates. A part of row addresses 
RAi/RAi from the line address buffer 1120 are 
received. Word line driving signal RXm according 
to this The line sub decoder to output and 1150 arc 
the block selection signal RSn receive a part of row 
addresses RAi/RAi from the line address buffer 
1120, and corresponding to this. It is the block 
selection circuitry to output. 
[0022] 11 60 is the line pulley decoding signal Xi 
from the line pulley decoder 1 1 30, and the word 
line driving signal RXm from a line sub decoder. 
And block selection signal BSn from the block 
selection circuitry 1150 It is the pressure-up 
potential VPP alternatively about the potential 
WL of the word line receive and corresponding to 
these signals among two or more word lines. It is 
the line decoder to start. 1170 is column address 
strobe ext/CAS from the outside. The /CAS buffer 
which receives and outputR an internal column 
address strobe / CAS, 1180 receives the address 
signal Ai from the internal column address strobe 
/ CAS, and the outside from this /CAS buffer 1170. 
The train address buffer which will incorporate an 
address signal Ai as the column address, and will 
output CAi/CAi if /CAS falls to L level, 1190 
receives the column addresses CAi/CAi from the 
train address buffer 1180. The train pulley 
decoder which outputs the train pulley decoding 
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signal Yi according to these column addresses 
CAi/CAi, 1200 is the potential CSL of the column 
selection line receive the train pulley decoding 
signal Yi from this train pulley decoder 1190, and 
corresponding to this train pulley decoding signal 
Yi among two or more column selection lines. It is 
the tram decoder alternatively started on H level 
(VCC). 

L00231 Two or more word lines connected to the 
memory cell which 1210 was prepared 
corresponding to two or more memory cells 
prepared in a multi line and two or more trains, 
and each line, and was prepared in the 
corresponding line, The memory cell array which 
is prepared corresponding to each train and has 
two or more bit line pairs connected to the memory 
cell prepared in the corresponding train, 1220 is 
the bit line pair of the train corresponding to the 
column selection line chosen by the sense 
amplifier and the train decoder 1200 which are 
connected to each bit line pair and carry out 
detection amplification of the read out potential 
difference between the bit lines in the connected 
bit line pair I/O I/O for connecting with a line pair 
Gate circuit, 1230 is a write enable Rignal / WE. It 
receives and is this write enable signal / WE. If it 
is L level Data Din inputted from the outside I/O 
It writes in the memory cell located in the address 
according to the address signal through a line pair. 
A write enable signal / WE It is I/O that it is H 
level. It is the input output buffer which outputs 
as Dout the data read to the line to the exterior. 
10024] Drawing 7 is 1 among 16 blocks which is 
the block diagram showing a part of memory cell 
array 1210 shown in drawing 6 , and its 
circumference circuit, and constitutes memory 1 of 
four memory mats of the memory cell array 1210. 
The block is shown. It is the memory cell in which 
MCxy has n channel MOS transistor 1211 and a 
capacitor 1212 in drawing 2 , respectively, each 
memory cell MCxy - a word line 1213 and bit line 
1214a And 1214b It is prepared corresponding to 
the intersection of 1214. from - the becoming bit 
line pair - The n channel MOS transistor 1211 in 
this memory cell MCxy makes the gate a part of 
word line 1213, one electrode of a capacitor 1212, 
and bit line 1214a Or 1214b Potential VCC in the 
middle of [ connect in between and ] the power 
supply potential VCC in the electrode of another 
side of a capacitor 1212 (1/2) it is -cell plate 
potential VCP It is given. 
[00251 For 1161, each is the l(i block selection 
signals BSO-BS 15 corresponding to each block. 
One block selection signal BS 0 It receives. This 
block selection signal BS 0 If set to II level 
(activity), it is the row address signal RAi. 3 which 
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is based and by which one of four is made H level 
(activity) Low pulley decoding signal X0X3, 
X4X7, X8-X11, and the row address signal RAi of 
a group Word line driving-signal RXORX3 from 
which it is alike, and it is based and one of four 
becomes the pressure up potential VPP (activity) 1 
which responded it is the word line 1213 of a book 
256 It is the pressure-up potential VPP 
alternatively out of the word line 1213 of a book. It 
is a line decoder corresponding to each block to 
start. 

[0026] 1200 is column pulley decoding signal 
Y0Y3, Y4Y7, Y8-Y11, Y12Y15, and the train 
decoder that makes one of 1024 column selection 
lines 1201 H level (activity) according to Y 16* Y 19, 
and is shared by 16 blocks. 1221 is bit line 1214a 
in the bit line pair 1214. 1214b It connects in 
between. These bit lines 1214a and 1214b The 
sense amplifier which carries out detection 
amplification of the potential difference of a 
between, 222 Each is the bit line pair 214. I/O It 
connects between line pairs 1223. The bit line pair 
1214 and I/O which correspond that the column 
selection signal CSLi from the corresponding 
column selection line 1201 of a train is received, 
and this column selection signal CSLi is H level 
I/O which makes it flow through a line 1223 At the 
gate each - bit line 1214a I/O Line 1223a N 
channel MOS transistor 1222a by which connects 
in between and the gate is connected to the 
column selection line 1201 Bit line 1214b I/O Line 
1223b N channel MOS transistor 1222b by which 
connects in between and the gate is connected to 
the column selection line 1201 It has. 
10027J Drawing 8 is VIII -VIII when forming in a 
semiconductor substrate the circuit containing the 
memory cell MCxy shown in drawing 7 . It is the 
cross section having shown the cross section of the 
circumference circuit of the memory cell arrays 
1210, such as the cross section and the line 
decoder 1161 in a field, and a sense amplifier 1211, 
collectively. The field in which the circumference 
circuit was formed has separated 30 micrometers 
from the field of the memory cell array 1210. It 
sets to drawing 8 and is 501. p The semiconductor 
substrate which consists of silicon of type, and 502 
It is formed in the semiconductor substrate 501. 
Semiconductor substrate 501 High p of high 
impurity concentration The well of type, and 503 
Semiconductor substrate 501 Formed n The well 
of type, 504 Semiconductor substrate 501 It is 
formed in a principal plane and is this 
semiconductor substrate 501. Formed MOS The 
isolation field which consists of an insulator (the 
form of this operation silicon oxide) for separating 
between transistors, 505 p Type well 502 Formed 
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n Channel MOS Lt is a transistor, n [ in / a memory 
cell MC 00 / in the left-hand side of drawing ] 
Channel MOS n / in / a memory cell MC 10 / it is 
equivalent to a transistor 1211 and / in right-hand 
side 1 Channel MOS It is equivalent to a transistor 
121 1. And this n Channel MOS transistor 505 p 
Type well 502 Formed n One source / drain 505a of 
type, p Type well 502 The source / drain 505b of n 
type another side which was isolated with one 
source / drain 505a, and was formed, It has gate 
electrode 505e countered and formed in channel 
field 505c which reached on the other hand and 
was inserted by the source / drains 505a and 505b 
of another side through 505d of gate insulator 
layers. For this two gates electrode 505e, it is 
arranged in parallel and each is the word line 
potentials WL0 and WL1. It consists of a part of 
corresponding word line 1213, 
[0028] 506 n in the memory cell MC 20 ****** is 
not indicated to be to this view 8 like gate 
electrode 505e Channel MOS It becomes the gate 
electrode of a transistor 1211 and is the word line 
potential WL2. n I in / a memory cell MC 20 / at 
the corresponding word line 1213 ] Channel MOS 
The gate insulator layer of a transistor 1211, and 
becoming insulator layer 507 lt is formed upwards. 
508 Insulator layer 508 which serves as a gate 
electrode of the dummy memory cell by which the 
part is not illustrated, or a spare memory cell by 
the spare word line for replacing with the poor line 
of the dummy word line for canceling the noise of 
the bit line generated when the potential of a word 
line which is not shown is started to ****7 ( or a 
memory cell array, and turns into a gate insulator 
layer of a dummy memory cell or a spare memory 
cell It is formed upwards. 510 It is the sidewall 
insulator layer which consists of a silicon oxide 
formed in the ** gate electrode or the side 
attachment wall of word lines 505e and 506,508. 
[0029] 511 N Which Forms ****** Circuit Channel 
MOS With Transistor p Type well 502 While 
consists of low n type field 511b of high impurity 
concentration rather than formed n+ type field 
511a and this n+ type field 511a. with the source / 
drain 511c p Type well 502 n with high impurity 
concentration it is isolated with one source / drain 
511c, is formed, and lower than 5 lid of n+ type 
field, and 51 Id of this n+ type field The source / 
drain 511f of another side which consists of type 
field 51 le, It has gate electrode 5 Hi countered and 
formed in 51 Ig of channel fields across which 
reached on the other hand and it faced with the 
source / drains 51 lc and 51 If of another side 
through 511h of gate insulator layers. 512 P 
Which Forms ****** Circuit Channel MOS With 
Transistor n Type well 503 One I which was 
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formed ] p+ type source / drain 512a, p Type well 
502 It is isolated with one source / drain 512a, and 
is formed. The source / drain 512b of p+ type 
another side, It has gate electrode 51 2e countered 
and formed in channel field 512c which reached on 
the other hand and was inserted by the source / 
drains 612a and 512b of another side through 
512d of gate insulator layers. 
[0030] 513 It is the side wall insulator layer which 
consists of a silicon oxide formed in the side 
attachment wall of the ** gate electrodes 5 Hi and 
512e. 514 BPSG Formed all over Field in which ** 
Memory Cell Array 1210 is Formed, and 
Formation Field of Circumference Circuit 
(BoroPhospho Silicate Glass) Layer Insulation 
Film Which Consists of a Film, 515 Layer 
insulation film 514 Contact hole 516 by which 
opening was carried out n which minds and 
constitutes a memory cell Channel MOS 
Transistor 505 It is the bit line connected to the 
source / drain 505b of another side, n which 
contacts the source / drain 505b of another side 
directly It consists of contest polysilicon of type 
(Poly-Si), from ■• becoming connection part 515a 
and this bit line 515 It has low resistance partial 
515b which consists of aluminum (aluminum) for 
lowering resistance. Bit line 1214a in drawing 7 It 
corresponds. 

[0031] 517 BPSG formed all over the field in which 
the ** memory cell array 1210 is formed, and the 
formation field of a circumference circuit 
(Boro Phospho Silicate Glass) The layer insulation 
film which consists of a film, and 518 It is a 
capacitor, and the left-hand side of drawing is 
equivalent to the capacitor 1212 of the memory 
cell MC 00 in drawing 7 , and right-hand side is 
equivalent to the capacitor 1212 in a memory cell 
MC 10. This capacitor 518 Layer insulation film 
514 And 517 Contact hole 519 by which opening 
was carried out It minds and is n. Channel MOS 
Transistor 505 It connects with one source / drain 
505a. n from contest polysilicon of type - 
becoming - layer insulation film 517 it has in a 
top the shape of a cylindrical shape (it is similar to 
the body of revolution centering on the contact 
hole 519 of the cross-section configuration of 518a 
shown in drawing) • with electrode 518a on the 
other hand Dielectric film 518b for capacitors 
which consists of a cascade screen of this silicon 
oxide formed on electrode 518a on the other hand, 
and a silicon nitride, It is formed on this dielectric 
film 518b for capacitors, consists of aluminum, 
and is the cell plate potential VCP. It is given and 
is a capacitor 518. It has cell plate 518c used as an 
another side electrode. 

[0032] 520 Capacitor 518 in a ** memory cell On 
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the other hand, it is formed in the same layer as 
electrode 518a, and is n While consisting of 
contest polysilicon of type, it is the layer 
insulation film 514. And 517 Contact hole 521 by 
which opening was carried out It minds and is n of 
a circumference circuit. Channel MOS Transistor 
511 It is the contact pad connected to one source / 
drain 511c. 522 BPSG Formed all over Field in 
which ** Memory Cell Array 1210 is Formed, and 
Formation Field of Circumference Circuit 
(Boro Phospho Silicate Glass) Layer Insulation 
Film Which Consists of a Film, 523 In parallel to 
word lines 505e and 506,508, it is prepared in 
parallel to each other. It is the shunt word line 
which is connected to every predetermined 
interval (for example, 128 bit line pairs) at word 
lines 505e and 506,508 although not illustrated, 
consists of aluminum for attaining low 
resistance ization of a word line, and ha6 the 
thickness of HA. 

[0033] 524 ** Shunt Word Line 523 Memory Cell 
Array Field 525 in which Formed Memory Cell 
Array 1210 was Formed, The field in which this 
memory cell array 1210 was formed Border area 
526 with width of face of 30 micrometers or more 
to surround And circumference circuit field 527 in 
which a circumference circuit is formed Included 
semiconductor substrate 501 The mixed gas which 
has the silane SiH4 containing a silicon atom and 
a hydrogen peroxide H202 is used for the whole 
surface, and it is CVD. By the method 
(chemical vapor-deposition method) it forms - 
having -• border area 52(5 a top - memory cell 
array field 525 It is alike, and follow and thickness 
becomes small gradually, from •* it separates - 
Memory cell array field 525 Circumference circuit 
field 527 distant f 30 micrometers or more of 
shells ] Flattening is carried out in a top and it is 
the shunt word line 523. It is the shunt word line 
523 smaller than thickness HA. It is the silicon 
oxide which has 50% or more of thickness HB of 
thickness HA. 528 supplies the grounding 
potential GND to one source / drain 511c of this 
silicon oxide 524. It is a power supply line for 
being formed upwards, consisting of aluminum 
and supplying the grounding potential GND, and 
is a silicon oxide 524. And layer insulation film 
522 Contact hole 529 by which opening was 
carried out It minds and is the contact pad 520. It 
connects and is this contact pad 520. It minds and 
is n of a circumference circuit. Channel MOS 
Transistor 511 

[0034] Thus, power supply line 528 Direct [ n 1 
Channel MOS Transistor 511 It is the contact pad 
520, without connecting with one source / drain 
511c. Mind and by connecting Layer insulation 
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tc J: -> x&* ixrc ^ r * /i^ff #505ctd f- *&&lt£505d 

6 C CW 2otf>y- hmf$505eli, 3fc?rLTEB$*lX 
*jM?iT,j&S!7 — KlWffeWLO, WL1 1^^1-6 E7- K8U2 
13(0— ^tj^ott^. 

[0 0 2 8] 506 tt-fflJd^- h^te505eOJ:7(C-O 
38 8 BCttJTtSixT Wj^y V -fcvUiOOiCl&ltSn 

20(w^ft^n ^-V^/UMOS h ^v^mico^- htft 
flW£/j?£J&l*»507 .hi^jSJKSiiTV^. 508 Ji® 7 

— y — K$**fcliy * y -br/vr co^&cofri:fi#& 

^.i^^P^^7!7- Ki&X\ -t<D— gfi^EI^StlX^ 

— y *e y t/i'ittt^^r^^jj -tr/u^y— v 
W&tk*), ^y-fe/w*fcH^^ry^y-t;w 

htttl^ **£!»E508 ±\Zf&&$1%$>. 510 
Jiy- haKtS^^rtE7~ K|&505e, 506, S08<OWS£*C»J5J£ 
$ ixfc -> y =1 ismVbfr <b 6 IM* K * * - /vfttltMlT' 

10 0 2 9] 511 WJ3iQig88&^jfcLX^£n ^-V-*^ 

<h , p 3^^502 i:-*<oy-^/ K k>f ^SllcirRt 
PS L X Bf£ £ n , n- S fi5i£S 1 1 d*> i & Z GOn- $!^S 1 J d 



(6) #B(|2F9 - 9 2 7 I 7 

10 

K h %&Jg51 1 h ^ L X ttfo L X Mffc £ ^- h 
««s5llii^i-6. 512 (■i^jaOSS^flJtU-CV^p 
T-r^kMOS h7y^^-?, n S2?=c/k503 t-^fiJc^ 

502 iw— ^jOy-^/ V5i2a<t«WLX^J*S 

10 fa^'coy-x/ Kl^W >5 1 20^^0=5 12b iotfriH 
fc^ir*/M8#5l2clc$*- hil&4itMI512dSr^LX*tr»i L 

[0 0 3 0] 513 S^511i3oJ;t>*5120(O^(C 

fiIx-^6 0 514 ay *y-t/ur u-r i2io^js^f>n6^ 

oro-Phospho Silicate Glass) jRri>£#6EfflitfellUI& 
515 (1^P«^^R«514 [^r*3o hsn-/U5I 

20 ^^^505 (OmijOy— Kk-f >505bil^^^n6 
t'y h^X% ftli^^y-^/ K W-O-505b|CiE^^ 
MiOTfiy =i V^P>/j;^CPoly-Si) ^^J^Sfttt 
SH^JSair^OK'y h^515 ^^^T*f 6 fii$><r>T 
5-^^(Al)*>0/j:6l£efiiSii^515bir«:WL. SI 7 tc 
43(^5 hi^l214a (C^LXt/^ 0 
I 0 0 3 1 ] 517 tit y ^ y -tr/UT W I2l0^8^i7 

(Boro-Phospho Silicate Class) ^75^6 /.f 5»R5«ft|» 
518 ii^-r^'v^X\ Ig|wA£ftW s ia7tifcrt6>^ 

30 yir/vMcooco^- T /*^^i2i2tcis^ ^w^y^y-t: 

h^-;U5l9 LXn f--r^^M0S h 7 W 
;*?505 CO -?J(Oy KU>f >505ai^^^$iXs n 
S^yyya^f,/;^ »m«&»R517 ±XFJ^ 
(0fc7n$n/c5l8aCO^[&]"^^cOciy^^ K^— /k5t 
9 Lfc©*cfct::«flaLX^6) 
518a ^W-^«IS5l8a±^fl5j«$ixfcv'y J 

40 J^HHIC5l8b<t, C<r»^^/<v-^fflfS«iS18bJi^fiK$ 

} Xhfi. **r'*>~s<9zl% cof&TJ^ct^^-tr/U^L — h 

518c t ^*j*-^e>, 

[0 0 3 2 1 520 fty y -fe-^(C^(t-5^f -y/^v'^518 
co-^^SlSa^fHIt^.ltz^/iJc^ttXn M^>>Ky > y ^ 

-*/HH0S h7>y^^5H <D™'fjtf) y — K U"f >51 
lc»r^^^L^^>y ^ h/^-> KX'fco, 522 ri/^-y 
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SI*jc^^ffitw^fifi;*tL/iiBPSG(Boro-Phospho Silicate G 
lass) M^b^^Jiffl^fME, 523 tl!7- Ki»50Se, 50 
6,S08Ua£ffL, JSS^C&frLXStttfcft, m^zft 

[00 3 3] 524 h 17 — KH523 ^JStSHfc. 

y -t a^t i2ioco$H- hfift/ * V ir/vr w-f m 
#525 * :w>*jJt/i'T u^l2ioto&ftk;ft,7tffS#c£ 

$<fc!), JJ-fer/ur U-f«*52S j^MO* m#±*i 
K&523 t7)»$HAJ: •) < yY> K^523 ff> 

KIT, >1J =» V8MfcUI524 *JJrtf£ffiifeMjE522 id&flp 
520 iCfclftS *l, ^(^^y^^ K520 ^vtLXMi 

(0 0 3 4] C<7)J: y C\ *Zffi&S28 £gf$n iT-r^A, 
MOS h^v^^Sll CO— yjCDy — K^-T >511cfC 

<*T\ ffffilftiattS14.5l7.522 S' V = >-»fldR52 

4 £J*iit~ £ J: oK^^Z $ hrf?-^4B^U/jJ < Xk 

Xn 7--r*/HK)S h7>^^5U W-^;y-VK 
u-T >5llc^^:% < l-ttrttitiK bft < w i 

*#hX-,]s52l ioJ:t>'529 Wn^tCJ:!)^ 

[0 0 3 5] $ Ac, -> y =» >Kfk:aJl524 £0^iZ2[H]SS^ 
527 te*J^6BtffHB*v'ir>' h7- K»523 <7;>J*£HA<D 
50#£i±K L^^KXyv-r^h?" K#jl523 

[0 0 3 6} &icjbU:«J: $\zmf&Zti1tz.<r>nifa<»M 

• <ODRAM^«jft:-tCov>-CI2ldU*-Ji#aM^'5p 
!)7Kl/.^XM-yiSfext/RAS d*® 9 CO (a) 
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9. CJxirSrfXtfT Ki^*'<;/ 7 r 1120^4*. fcjxfc 
T Ku^is fcAi&a c7T KU^t LXttOiM^ 7KU 

Ku^ff ^RAi./RAiW 2o^oi:^i;T 3*a0 7 p y-5 f 3 
" K©"§-X0-X3, X4-X7, X8-Xll^^h.-encO*aT-4 OGO ? 

[0 0 3 7 1 ff-y-^'r — ^ 1140^2 OCDa^T 

10 KU^ff ^-RAO./KAO.RAl, /RA1 iOtXX !7— KlMEfMS 

t^I33§nS0^4 0<no KU^fll^RAi./RAHejESCT 
I6iat73yn ^^ig^i*^-BS0-BSl5cO ^ l o^H U-</U 

fc^P ^^^^^?-BSj J^JCUfc^o s/^itlC^tT^ 
3 — ^1161^ K^12l30^fi\lfLk 9 CO 

(e) i^-f J:?ic^jtrc^/E^vpp te^i>±[f5 0 
e #je $ ix v - \m 1 2 1 3 1 1 mm 3 r- * * y -fc /^MC 

kyU^ft^n f-Y4^M0S h y > v ^. ^ 12U^^ii L N 

20 ^Y^<->^i2i2» ^co^i: &e>a»cy>*ffl«ffio/ 

2)VCC(Z7*y ft^^HT^fc f 5/ h^l2l4a 

[00 3 a] -<iOt&, ^'^^i2i2<^— ^«We* 

jRW4VCC ^^s^xi^Htf. ^+/^>^1212CD— 
y hSl214a 4*:. 11 1214b cOlft^BLy *fcH/BLy ?0 5 S1 9 

o(f) tcir-r J;-) ic4 , P«r€{i(i/2)vccA»ibtoi*Mc±^ 
•5. *^/<>^1212W-^rfflE(;j»«s«ttGND^ 
&ft3*lXU\ft,l*v t'-y h^l214a i/c|il214b Ti^^r 
30 ^/<->^L2l2<n-^ffi^^fA5«£^Xk'y S^l214a 

^rV7'l221^i)3iitftfiL, ^f4<7>(ftUW2?(Ob'y bm 
(T)^{t^9^{0 ^fcrt(g) te^-TX 9 (C^iJt2X^ 

<©(f) ^fcil(g) t^tJ; y lCB#^Jt3X«ilBE«ttVCC 

[0 0 3 9] -ecofiu ^rK^cwst-srK^iS 

40 ^-Ai^g)9£OCc) ti^^J: b i:^i^T^37i» 
7 (cfl?^t4XH ^-</^^^6 L </Kcj5:TbT*f e>-H^ i 

ft%^7l±T KU^X hn--y^^/CASt>LUv<^i:^ 

L- o-A i t fDj^FRfi J: C/iv^S W 37A7Kf^ fs-^r 
CAi,/CAi^rtii; # r^6„ ^L'C, ^ly" y f ^ — ¥\ 190^^ 
y J^T K ^ fa ° CA 1 , /CA i cO 2 o o t ~ j£ C- 'C 5 faco n 
50 .7'y zi - % V0-V3. V-M'7, V8-VIJ, V12-V15, VJ6-V19 
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[0 0 4 0] ^ Lt, $\\ J r^~?W0t)m7}) : r*-h' 
fg^Y0-Y3, Y4-Y7, Y8-YI1, Y12-HS, n6-Yl9l'fcCX I & 
<n^y ^i»^120ic0%{iCSLp^l21 9 <D (h) tC^*f X 0 

22iC*5(t£n ^-f^/UMOS h 7 Vv>* 1222a teltflZ 
22b dtf^ 7^iSlR^l20H^r^L/c: Vy h 

*»*tl214i:I/0 Jft*t] 223 1 6. Ztl\Z£K>m 

ixfc * y -tr /MACkpUSa* £ *iX v — * l~ atJfc 

L/tlS^i(O7 !f -^I0n ) /I0nA^iil^/^y^Tl230{-ffi^ 
Atti^y 7rl230ttC<O^— ^W&Dfciti;*^ 
-*Dout£E)9cD(i) K^-t 5 K^#Jt6T'W;*J U SI 

[0 0 4 11 **i&*B*tt*&=>?Ar KU'** 
^fs^ext/CAS £L l^vWCit*>T»f<&ffll-7*f rW* 

£[§]9<7>(j) lc^-TJ;5(w4-*.*C*s<, w*t*r.J; 91/0 

#U223a fc£m223b tf)5*>-^L^/K H 
l^/WiSft. tt^ttiUilf^i:R«(crol/0 »^I223 
^iJr^-y^OOlCJ: *J*i|T K^^fg^-CAi./CAiJCfS 

7K^^ ha-^m^-ext/RAS £ H U^HCjt*>±»f 

[0 0 4 2J Jfc(cl28^J:5t-«fiJt*iitr(75^jffi<W<0 

SOJtO— iffiCLOCOSaoCal Oxidation of Silicon) & 
M«fc 9i8^(ft[::&^^i£504 fcJ&flfcU ng!^ 

503 (Dnmmm&y* h v v/77^^jf ur^y 

ffiV^P ^ !>*^502 £7£/&lf-6, ifcfcn ^owV-503 <0 

^502 Ir7^hy y^77^-*ifl|fflUl'^ ht"7 
^^LTI/W £'<Dn $1<D^ J-^ZteATZ Z t 

f 0 0 4 3 J 0 1 0 £D (b) J: b t-MOS K V 

>VX *505, 511. 512 J^jfcSi'iSfWfclcy-- f- 

505d.5iih,5i2d^6->y =»^fiWkjKfe}ft»t»ciJ: "OAS 

situ z<r>fv a>mmts*xfim*i%#mfowso4 ± 

i^y— h^i/:li7- K*%505e,5Ui,512e,506, 508 1 

SM-f Tf-V*? K— T^^ix^^y >y 
^ttttWA^^/jr^^S^rCVD (Chemical Vapor Depos 
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ition) &n <t 9 iittu r^WiiJI^fe^* ^y 

jW5O5e,5lli,5l2e.506,508$r^j5g'^5 Q ^ It, Z<0¥ 
— h^^505e,5lij.5l2e^^^^tr LtCOT^'>J) a 
>&<tm<n~ yl->?&xz^\ y- h*Mft«505d.5 
llh, 5l2d£7f£/&1~£o 

[0044] lt, 7* h y y ^7 7^ -£fij£3LT 

iO if-^A-MOS Sy>:/.x^505 cO-77^ct W&^CO y - 
KM >505a, 505fj ib'JzO'n ^--r^/MiOS 
**5ll co— ^fc^tffe^coy-*/ KM v$r«j5£1- 
6n S««e5llb,5Ile ^rJf$/^U. n ^-^^^503 
^LTV^u-/^ h^r^^&U, CVD mz£W- hKtfe 
3^J;t>*7- Kj^505e, 506, 508, 5lii.5l2e^ra b^ x )^> 

[0 0 4 5] ^{i, Eli i co ( a ) tw^-fj: ptc^^ey -t 
20 ^^/u-503 ^w$n6^7,t h y y^77^-^r 

n-Si^51la ( 5lld Wf5:i:tn ^-r^/VM0S h 
7>X^^5ll crjiy-x/ KM ^Sllc.Sllf ^T^r 
5. fit, >Tr^-t/UT^^^525 jSJr^JBiaZZiatt 
fP&527 t^^-olT^n S*'>ct^503 ^^^LtV^U-^ 

88^527 Ufc(t-6p ^ rJ /^./U502 asflgtffc£*.$«££ 
7ar hV y^77-f-^J/|]Lt^ h1?"?^^U 
30 p Qt?=./i'5Q2 l^^iSfK-Xl^itfoWtV'ifc 
WBF2 Tl-v^aiRWi-tJ-A • <t-ep 
^MOS h7^v^^5l2 (??y — ^/KU-ri^5l2a. Sl2b 

j?^[pJifS^527 IC^t7 6p 3***^502 *^J5K$ft5 

^-fffl^c525 ^oJ:0 ; ^i^[B]J§P^527 CO^ffilCCVDiSfetC 

'[0 0 4 6] Si l^(b) ('TFt-J: ^ lC«r^^ 

msi4 tny-x/K^-Y v^sosbJiic^^ 

JhXlfi^^if? h^-/U5l6 PMZMf&l^ ^(D±\Z^y 

^>5l5a^5 J: 0«tefej5i Sii 5^ 5 1 5 b £ Bffct h Z k X fc* y Vfa 

r»Tf^.U^5l7 i-/^- y t'^7* M ffgi^525 *j.J£ l^iUM 
&0 9^rSpi33c52 7 WiS!.:Jf^i;t6 : 
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loo4 7] m 1 2ir^i-j: ?{zmm&mms\4 

bV ;^?7>f-fcJ:UJx 7 f-y ; /i:j:») h* 
cotfy vy =>vfi£cVD &t;:J;9«ffif&&l&5l7 _t#.fc 

<7)— #£&5l8a(7>J&^ > U rr 
[0 0 4 8] El 1 3 \~7ft-r& ')\Z7* b y y^7 

r->y n^sfe^53o co±®, mg, &£xfj§mm&m 
*y ->y ^^s^n^^i/^-^^L-cfflf^^^^^i' 

{0 0 4 9] 4t^*fX ?iC->y ^ v®Hb$ 

530 ^U^iS©^^-^^ LTV^U^X h fcfifc 
*U CVD 9 *Y'*V*^«ttfllS18bfcfc'5V!> 

cojbic-tr/w^ u~ h 518c t * T tv % ^ <? u*m 

U 7* by vr?7 4-te±xfi=*s J f-^tf*m^x* 

* y -tr^T fl?#525 \Z * + > * fl?&150$5 13b:fc £ 

Bf&1-Z. tit, cvd ifticj; 9BPSC^Jb/j:$Sffliiai» 
JK522 ^>^y -t^ru^gg^525 isJ:D«JBi2I3»l»« 
527 <r>£M\zmi&-rz>„ 
I 0 0 5 0 l {g| i 5 (z^-f J: 9 (wJ8nn^J!9l522 

K3BI523 £^J*3HA<DT>u5-£Ajffc5&£U 7* 

b y y^97^-ja«tt;syf y^&f^xv^^ 

-K&523 fc^i^*. ZLX, irvVT Wfl58t 

525 % ;w^^e!J ir/WT U-ffjS#t525 £08030* rai-Xb 

afEW8W*527 £"SO*3*#:a£«50i <9iii:y^> 

S^^Sr&^TCVD i!fe«rffi^TSt^«^526 ±"Ctt^ 
* y ir/VT W ffi«525 A^lltit6 t~ Ufc^o TJK/?i s 

•r v h <7- KIR523 tf>#£HA J: 9 < v -r > K 7- 
K&523 <OflC$HA<O50%a±<^liR/5CHB**i*4v'l/ =r > 

(OJKtBi tl^«icfc6^C^K^^3^ae>T*3#> HA 
/2£HB<HA<OJBW&f*£fflfc^* 9 [d^/&c*ix<S c 
[005 1] ^C, y^-hiJy^77Y^J;^7r 

<D=*>-9? b/'y K520 h* — ;U529 Srflfl 

P^5 0 fUT. vV3V^tfl^524 ±fc^;[>'3y^^ 
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K*-A-S29 P*JKCVD i££ * y 

[0 0 5 2] £L±<n£ viZ ZCO&M<DBm4lZ&i-}?>DR 
KM*, vy 3^fflHfclKS24 co/5l5a[HlS£m^527 |^4Stt6 

(0 0 5 3) ifc, *>y->»tJK524 0^fflI§l»l-*5 

1^524 *r '> 7 >S;H^ X U<ig fiSfifc^C^C^ ^ri^^^ X ^ 
t&imzzm'sy 3^BttffclBS524 ^v ; ^7>Si2H 6 *5J: 

[0 0 5 5] ifc, :^Jte«fS4fH^!)3VWI: 

^524 «9^^>y a >-m+£-a#-rztf*£&&itfcm 

(CJ^/fi L T t> £ V \ ^ OB^colBlflrri^^rf^fiJt 
^rLT^^^^3t, Wx.*S^-T-PiS!^fll©iSc504 ±.OIKfflC 

[0 0,5 6] $tblw, ^rfl^3^517 V>y3^«: 

^527 [z^itbmm^/^'j^^T^^m^zB ii** 

[0 0 5 71 $?>lc;*fc. J^r«1M^K514 t->i/=>fir 
®Si&Saac527 (CJdtt 68^*5 ir^vr »f W*ftS2S 
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(0 0 5 8] 

3B3(^i[H«T-(7?Wfl[*iEI!lo/?$J: f9 < f2»£>Jff 

^ y >-W^-^^^6^ iiSttfb** £ m§« 
M*$<ffi4ft«ff£«5 0 %J£Ubl£#r-5 J: = > 

imi] z <aj*w<onifa<nmm i ©**#&tt**-t- 
im2) z n&w<Dmm<?>Bf& i n^&wmwmm 
[0 3] z<o%wco&m<DMmi <D^>£fti$$m.(Dm& 

£ * 6 fc. * 0) U * > TVu £ ^1"#r SIS T & 6 . 
[0 6] C<0«9!<75|t«fi^te4<?5DRAM*7^-^7'n y 

[{2 7 3 z<o&w<n%l&<ni&1& 4 ^dramco * y -fcyv 
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[[31 8 I - cQ3e^ro5?ig^^4 WDRAM&^-fUJfffiFEl 
I 9 ] " ^-Jfe co 4 CO DRAMCO Sfe if £ 

[010] Z<0%m<r>%ifc<»mi&4 WDRAM«Ofijfe**fe 
[Sill CO«WW3tte<7>«5llSS4CODRAM<OjKJt^& 
[El 2] CO«fl^co^jte^^!iS4cODRAMW«3t^ras 

[Eli 3] z<D%mvyMfccoB&4<7}[)RM(Dmm?jm 

[(g) 1 4] wW«W^«a^^8S4WDRAMW«iit^te 
[Ell 5] C^*Wco*«B^jgJg4coDRAMro§ii&^ 

[Ell 7] ft*<7>¥a*fc£flo^®Gg^;fe*. 

101 101a f(5 1(©ft|* ioib m2 

101c 2?3cDfpi)& 

102 &m J 04 
501 

523 is + V h y - 524 V => ^Bfe^JBt 

525 / V irA-r U-Tfig^ 526 52 

7 jsisisisste** 
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